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PRELIMINARY AMENDMENT 

Assistant Commissioner of Patents 
Washington, D.C. 20231 
Box PATENT APPLICATION 



Sir: 

Prior to examination on the merits, please amend the application as follows: 
In the Specification; 

Please delete lines 6 through 8 on page 1 and insert the following: 
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"CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is a division of U.S. Application No, 09/376,921 filed August 18, 
1999 which claims priority to Provisional Application No. 60/097,216 filed August 20, 
1998, both of which are hereby incorporated by reference.- 

In the claims; 

Please cancel claims 1 - 26, 47, 48, 50 - 57. 

The Examiner is requested to telephone Applicants' attorney at the number listed 
below if it will advance the prosecution of this case. If necessary, the Examiner is 
authorized to charge further fees necessary to advance the prosecution in this case from 
Deposit Account No. 50-0718 . 



Respectfully submitted, 



Date: December 18, 2001 




Ann M. Knab 
Attorney for Applicants 
Registration No. 33,33 1 



Jeneric/Pentron Inc. 
53 North Plains Industrial Road 
Wallingford, CT 06492 
Telephone (203) 265-7397 x508 



Attomey Docket: JPP-1214 DIV-1 



VERSION WITH MARKINGS TO SHOW CHANGES MADE 



In the Specification; 

The following lines 6 - 8 at page 1 have been deleted: 

CROSS REFERENCE TO RELATED APPLICATIONS 

This application claims priorit}^ of Provisional Application Serial No.60/Q97,216 
filed on August 20, 1998 which is hereby incorporated by reference> 

and have been replaced with the following: 
-CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is a division of U.S. Application No. 09/376.921 filed August 18, 
1999 which claims priority to Provisional Application No. 60/097.216 filed August 20. 
1998, both of which are hereby incorporated by reference.-- 

In the Claims: 

Claims 1 - 26, 47, 48, 50 - 57 have been cancelled and claims 27 - 46 remain. 

1 . A method of manufacturing a dental restoration comprising: 

forming powder selected firom ceramic, glass ceramic powder and mixtur e s 

thereof into a green body; 

sintering th e green body to a body of soft sintered state; 

milling the soft sint e r e d body into a dental material; and 

sintering the dental material to final density to form th e restoration. 

2. Th e method of claim 1 wher e in the mill e d soft sintered body retains the milled 
shape without the us e of a mold during sint e ring to final density. 

3. Th e method of claim 1 wherein th e powder comprises a material that may b e 
sintered to a strength of greater than about 250 MPa. 

d. The m e thod of claim 1 wherein the powd e r comprises aluminum oxide, 
partially stabiliz e d zirconium oxid e , mullit e , or mixtures thereof. 
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5. Th e m e thod of claim 1 wher e in th e gr e en body is form e d by a method selected 
from pr e ssing, e xtrusion, slip casting, gel casting and injection molding. 

6. The m e thod of claim 5 wherein pressing comprises cold isostatic pressing, hot 
isostatic pr e ssing or uniaxial pressing. 

7. The m e thod of claim 1 wherein the gr ee n body comprises powd e r and one or 
mor e binders. 

8. The method of claim 7 wh e rein the powd e r is of uniform particle size. 

9. The method of claim 8 wherein the particle size is in the range b e tw e en about 
1 and about 30 microns. 

10. Th e method of claim 1 wh e rein th e dental material is an orthodontic 
appliance, bridge, space maintain e r, tooth replacement appliance, splint, crowoi, partial 
crown, denture, post, tooth, jack e t, inlay, onlay, facing, ven ee r, facet, implant, abutm e nt, 
cylinder, or connector. 

11. Th e method of claim 1 wher e in the green body is substantially homogeneous. 

12. The m e thod of claim 1 wherein the dental material shrinlcs isotropically 
during sintering. 

13. A m e thod of manufacturing a dental restoration comprising: 

forming powder selected from ceramic, glass - ceramic powder and mixtures 

th e r e of into a gr ee n body; 

milling the green body into a dental material; and 

sintering th e dental material to final density to form the r e storation. 
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14. The m e thod of claim 13 wherein the milled soft sinter e d body r e tains th e 
milled shape without the use of a mold during sintering to final density. 

15. The m e thod of claim 13 wherein the powder comprises a material that may b e 
sint e r e d to a strength of greater than about 250 MPa. 

16. The method of claim 13 wh e r e in th e powder compris e s aluminum oxide, 
partially stabiliz e d zirconium oxide, muUit e , or mixtur e s thereof. 

17. The m e thod of claim 13 wherein the green body is formed by a method 
select e d from pressing, e xtrusion, slip casting, g e l casting and injection molding. 

18. Th e method of claim 17 wher e in pr e ssing comprises cold isostatic pr e ssing, 
hot isostatic pr e ssing or uniaxial pr es sing. 

19. Th e method of claim 1 4 wh e r e in the green body comprises powd e r and on e 
or more binders. 

20. Th e method of claim 19 wher e in th e powder is of uniform particl e size. 

21 . Th e method of claim 20 wh e r e in the particl e siz e is in the rang e betwe e n 
about 1 and about 30 microns. 

22. The method of claim 13 wherein the dental mat e rial is on orthodontic 
appliance, bridg e , spac e maintainer, tooth replacement applianc e , splint, crown, partial 
crown, d e nture, post, tooth, jacket, inlay, onlay, facing, veneer, facet, implant, abutm e nt, 
cylinder, or conn e ctor. 

23. The method of claim 13 wherein the green body is substantially 
homogeneous. 
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24. Th e method of claim 13 wherein the dental material shrinlcs isotropically 
during sintering, 

25. The method of claim 13 wher e in the d e ntal material is sinter e d in th e rang e of 
about 1600 to about 17Q0^C for a tim e ranging from about on e to about foxir hours, 

26. Th e method of claim 1 wherein the d e ntal material is sinter e d in the rang e of 
about 1600 to about 1700°C for a time ranging from about on e to about four hours. 

27. A method of manufacturing a dental restoration comprising: 
fabricating a die for the dental restoration, wherein the die is oversized; 
applying powder selected from ceramic, glass ceramic powder and mixtures 

thereof onto the die in the shape of the dental restoration; 
sintering the powder to form the dental restoration. 

28. The method of claim 27 wherein the die is partially sintered prior to 
application of the powder thereon. 

29. The method of claim 27 wherein the die is oversized in an amount to account 
for proper shrinkage of the powder after sintering. 

30. The method of claim 27 wherein fabricating the die comprises machining the 
die from a block of material. 

3 1 . The method of claim 30 wherein the machined die is machined from data 
taken from a patient's mouth. 

32. The method of claim 30 wherein the machined die is machined from data 
taken from an impression of a patienf s mouth. 



33. The method of claim 27 wherem the die is removed from the shaped powder 
prior to sintering. 

34. The method of claim 1 wherein the dental material is sintered in the range of 
about 1400 to about 1500^C for a time ranging from about one to about four hours. 

35. The method of claim 27 wherein the ceramic powder linearly shrinks 
isotropically about 8 to about 25% during sintering. 

36. The method of claim 27 wherein the powder comprises a material that may be 
sintered to a strength of greater than about 250 MPa. 

37. The method of claim 27 wherein the powder comprises aluminum oxide, 
partially stabilized zirconium oxide, mullite, or mixtures thereof. 

38. The method of claim 27 wherein the die is fabricated of a porous material. 

39. The method of claim 38 wherein the porous material comprises gypsum. 

40. The method of claim 27 wherein applying the powder comprises pressing, 
extrusion, slip casting, gel casting or injection molding. 

41 . The method of claim 27 wherein one or more bmders is mixed with the 
powder prior to appUcation to the die. 

42. The method of claim 27 wherein the powder is of xmiform particle size. 

43. The method of claim 42 wherein the particle size is in the range between 
about 1 and about 30 microns. 
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44. The method of claim 27 wherein the dental restoration is an orthodontic 
appliance, bridge, space maintainer, tooth replacement appliance, splint, crown, partial 
crown, denture, post, tooth Jacket, inlay, onlay, facing, veneer, facet, implant, abutment, 
cylinder, or connector. 

45. The method of claim 27 wherein the powder is substantially homogeneous, 

46. The method of claim 40 wherein the dental restoration is pressed at 50,000 psi 
at about ambient temperature. 

47. A dental restoration form e d by the m e thod of claim L 

^8. A dental restoration formed by th e method of claiml3 . 

49. A dental restoration formed by the method of claim 27. 

50> Green blocks for use in the manufactur e of dental restorations comprising 
powder selected from ceramic, glass ceramic powder and mixtur e s th e reof, and one or 
more bind e rs, wh e r e in th e blocks hav e a bisqu e density of from about fifty percent to 
about seventy five p e rcent of the th e or e tical d e nsity of th e powder. 

51. The green bloclcs of claim 50 having a linear shrinlcage of from about eight 
percent to about twenty^ five percent of a final length of the dental r e storation. 

52. Soft sintered blocks for use in the manufacture of dental restorations 
comprising powder s e l e cted from ceramic, gloss ceramic powder and mixtures ther e of, 
and one or more binders, wherein the blocks hav e a bisque density less than about eighty 
five perc e nt of the theoretical d e nsity of the powd e r. 

53. Soft sintered blocks for use in the manufactur e of dental restorations 
comprising powder select e d from ceramic, glass ceramic powder and mixtures ther e of, 
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and on e or more bind e rs, wher e in the blocks have a bisqu e d e nsity less than about 
s e v e nty five perc e nt of the th e or e tical density of the powder. 

5^ . The soft sintered blocks of claim 52 having a linear shrinlcage of from about 
six perc e nt to about twenty two percent of a final length of the dental restoration, 

55. A die for us e in th e manufacture of a d e ntal r e storation comprising an 
oversized shape. 

56« Th e die of claim 5 1 wh e rein th e shape is oversized in an amount of about 8 to 
1^. about 25% of the final size of the dental restoration. 

o 

!U 57. Th e method of claun 13 wherein the dental material is sintered in th e rang e of 

Q about 1100 to about 150Q°C for a time ranging from about on e to about four hours. 
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